






































Report Documentation Page 
1. Report No. 1 2. Government AceÃ‘io No. 1 3. Recipient's Catalog No. 

1 NASA TM- 10 1692 1 1 
I 

4. Title and Subtitle 1 5. Report Date 

Real-Time Right Test Analysis and Display 
Techniques for the X-29A Aircraft 6. Performing Organization Code c 

I 

7. Authorla) 1 8. Performing Organization Report No. 

1 John W. Hicks and Kevin L. Petersen I H-1520 

I 10. Work Unit No. 

9. PwfonnbM Organization Name and A d d m  RTOP 533-02-51 - 
NASA Ames Research Center 11. Contract or  rant NO. 

1 Dryden Flight Research Facility 1 
1 P.O. Box 273, Edwards, CA 93523-5000 13. Type of Report and Period Covered 

12. SponÃ§orin Agency Name and A d d m  
Technical Memorandum 

National Aeronautics and Space Administration 
Washington, DC 20546 

14. Sponsoring Agency Code & 
I 15. Supplementary Notm 

Prepared for presentation as Paper No. 6 at AGARD 73rd Flight Test Techniques Symposium Flight Me- 
chanics Panel, Edwards Air Force Base, California, October 17-20, 1988. 

16. Abstract 

The X-29A advanced technology demonstrator flight envelope expansion program and the subsequent 
flight research phase gave impetus to the development of several innovative real-time analysis and display 
techniques. These new techniques produced significant improvements in flight test productivity, flight re- 
search capabilities, and flight safety. 

These techniques include real-time measurement and display of in-flight structural loads, dynamic struc- 
tural mode frequency and damping, flight control system dynamic stability and control response, aeroper- 
fonnance drag polars, and aircraft specific excess power. Several of these analysis techniques also provided 
for direct comparisons of flight-measured results with analytical predictions. The aeroperformance tech- 
nique was made possible by the concurrent development of a new simplified in-flight net thrust computation 
method. To achieve these levels of on-line flight test analysis, integration of ground and airborne systems 
was required. The capability of NASA Arnes Research Center, Dryden Right Research Facility's Western 
Aeronautical Test Range was a key factor to enable implementation of these methods. 

17. Key Words (Suggetted by Author($)) 18. Distribution Statement 

Right test Unclassified - Unlimited 
Forward-swept wing 
Real-time analysis 
X-29A Subject category 05 

19. Security Ctonif. (of thin report) 20. Security ClÃ‘if (of the -1 21. No. of pages 22. Price 

Unclassified Unclassified 20 A02 

NASA '&̂. sale by the National Technical Information Service, Springfield, VA 22161-2171. 


	Cover page
	Title page
	Summary
	Nomenclature
	1. Introduction
	2. X-29A Aircraft Description
	3. Aircraft Data Acquisition System
	4. Test Range and Real-Time System
	5. Analysis and Display Techniques
	5.1 Structural Loads
	5.2 Structural Dynamics
	5.3 Flight Control Systems
	5.4 Aeroperformance

	6. Concluding Remarks
	References
	Figures
	Report Documentation Page

